Characterization of Pseudomonas
aeruginosa from cystic fibrosis lung
infections

Introduction to diagnostic exercise

By Trine Markussen
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e Cystic fibrosis

e Autosomal recessive
disorder

e Caused by mutations
in cystic fibrosis
transmembrane
conductance
regulator (CFTR) gene
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Model of P. aeruginosa infections in CF patients

Intermittent colonization

Chronic infection (decades)
(cycles of acute infections)
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: Diversification: P. aeruginosa undergoes substantial genetic change during chronic
infections



The Copenhagen P. aeruginosa strain collection

P. aeruginosa strains from CF patients have been collected since
73 by Niels Hgiby

This unique strain collection represents more than 30 years of
‘infection history’ from a large number of patients



Infection dynamics in CF patients:
A nnlpnnfnlnolrnl journey
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A paleontologist carefully chips Genotyping of sequential isolates from different
rock from a column of dinosaur patients
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SNP based

A section of the ‘frozen fossil .
collection’ of bacteria isolated genotyping
from CF patients

Paleontology is the study of the history of life based on fossil records



DNA-chip based genotyping of P. aeruginosa

Gene islands:

Fla- island (Lory), PAGI-1, -2
and -3, pKLC102, 47D7-island,
PAPI-1, PAPI-2
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F. aeruginosa array

of 14 x 14 features . amp( ampC ampC ¢ ampd]_ ampr ut
oprl bwt oprl b mut ampl 1wt ampC| 1 mut ampd_3 wi ampC| 3 mut PAO636 PAO722
cits1 wt citSHmut citS-2 wi citS-2 mut opr a wi oprl & mat DANT7O0 DANOQ

PAQ0728, PAGS80,
G 1wt iC|1 mut B 2 wi iiC 2 mut alkB2 wi alkE

Doeeon | abmi | men i | e e w | PAQ9S7, PA2221,
Outline o ndiag® chip PA2387, PA3065,
PA3291, PA3835,

SNPs: PA4101, exoS, exoU,

oriC, 2x citS, 6x ampC, oprl, fliC, fliCa, fliCb
oprlL, alkB2

Unique sequences from SNPs (single nucleotide polymorphisms) of
highly conserved genes. Wiehlmann L et al (2007) PNAS 104(19):8101-6



Protocol

Bacteria

l

Multiplex PCR
(amplification and biotin labeling of target molecules)

l

Hybridization to biochip

l

Detection:
1. Binding of streptavidin-HRP
2. Conversion of HRP substrate
tetramethylbenzidine into blue precipitate

l

Image acquisition




Example: 2 different clones...
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Data visualization
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Infection dynamics 1n long-term chronically infected

CF patients
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The exercise
i CF224
2 isolates . om
* Genotyping 5 1938
- AT-chip *3 1992
4 1994
* Phenotyping 5 1995
- Antibiotic resistance 6 1995
* 7 1997
8 2002
* 9 2002

10 2003



